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Art. XV. — Description of an Arabic Quadrant. By William 
II. Mohley, Esq., Librarian, Royal Asiatic Society. 

[Read ith February, 1859.] 

Considerable attention has been attracted of lato years to tho 
astronomical instruments of tho people of Asia. Many of tlicso 
instruments, though far from modern, aro remarkable for accuracy 
and beauty of workmanship, and not a few present admirable speci- 
mens of delicate engraving, inlaying, and ornament. The Sedillots, 
father and son, and others, havo done much to olucidato tho subject; 
but it is still far from exhausted, and every addition to our present 
materials for its illustration cannot fail to be of interest. 

The quadrant which I have undertaken to describe was purchased 
for me at Damascus a few years since, by my friend Dr. Sprenger. It 
offers some peculiarities not hitherto noticed, so far as I know, by 
other writers : it is a good example of workmanship, and is of 
respectable antiquity, having been constructed in a.h. 735 (a.d. 13,34). 
Tho fac-similca of tho inscriptions on tho quadrant which I have 
added, havo been printed in lithographic ink from tho instrument 
itself, and transferred to tho stone by double transfer, so that thoy 
present an exact reproduction of the 6riginal. I havo annexed to 
tho fac-similes, diagrams explanatory of each. 

Tho instrument is made of brass, inlaid with gold, silver, and 
copper, and is in perfect preservation. Tho suspensory apparatus, 
which is like that of an Astrolabe, 1 is complcto : A (diagram, fio-. 1) 
is the 'Ildkah <l«1c " cord," from which the quadrant hangs when 
in use ; B is the Halkah a£U- " ring," to which tho 'Ilrikah is 
attached ; C tho 'Urvvah &jn. " handle," sometimes called tho 

1 Sec Description of a Planispheric Astrolabe, constructed for Shall Husain 
Safawf, King of Persia, and now preserved in the British Museum ; comprising 
an Account of tho Astrolabe generally, with Notes illustrative and explanatory: to 
which are added, Concise Notices of Twelve other Astrolabes, Eastern and 
European, hitherto undescribed. By William H. Morley. Grand-eagle folio, 
with 21 Plates. London, 18A6. As my work on tho Astrolabe is somewhat 
costly, and a very limited number of copies were printed, I shall transfer into 
the present paper such portions of H as aro necessary for tho description of my 
quadrant, without giving furthor references to tho original work. 
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Habs iujjo- ** prison," receives tlio Halkah, and its flattened 
oxtrcmities are fastened by means of a rivet to the quadrant itself, 
securing to tlio latter the utmost freedom of motion, but without 
shako, between the extremities of tho 'Urwah. I shall now proceed 
lo doscribo tho inscriptions on the two faces of the instrument. 

Thoso on tho first faco (tig. 1) differ from any that I have seen 
in other quadrants, and are nearly identical, though only partially 
traced, with thoso usually found upon tho faco of astrolabes that aro 
constructed to bo used at one placo or station only, and in which tho 

Uiniii a| " mother," and tho Hajrah £^ " side," aro in one plane. 
D (I, J'J e, aro portions of tho Hajrah, sometimes called tho KifTah 
iCi^ " rim," or tho Taulc ^L " ring," " collar ;" tho Hajrah is 
tho limb of tho astrolabe, and is divided into 360 degrees. The aro 
D If is tho Kaus al-Irtifa clAj^ (wJ " arc of altitude :" it is 
a quadrant of tho Hajrah, and is divided into 90 degrees, arranged 
and numbered both ways, five and five ; each degree is divided into 
two portions, each of course comprising 30 minutes. The continua- 
tion of tho Hajrah, II d> is similarly divided and numbered by fives, 
both ways, from 0° to 25°, and from Q5° to 00°. E e, the completion 
of tho half of tho Hajrah of an astrolabe, is placed against the Tropic 
of Cancer, and is numbered by fives, both ways, from 0° to G5°, and 
from 15° to 80V 

Noxt within the arc of altitude and its divisions, which form tho 
first band, is tho arc of tho shadow, measured by fingers, forming, 
with its divisions, a band Ff: it is divided into 00 degrees, arranged 
and numbered by threes up to 45°, then by fives to 70°, and finally 

by tens to 90° ; at F aro tho words Zili Asabi* *-j\*\ Jk u shadow 
of fingers." 

Insido tho arc of tho shadow, thoro is a stcrcographic projection of 
tho sphere partially traced. It is similar to that found on tho Safaih 

^ALa " tablets:" tho ordinary tablets of astrolabes. First aro tho 
two diameters. Tho line D JP c is tho Khatt* Wasat as-Sama 

1 It appears to rao that theBO last-mentioned numbers are understated each 
time by ten ; they should be from 25° to 90°. 

3 Tho word Khatt \i£- " fine/* when used in describing the sphere, signifies 
tho intersection of the plane of any great circle with that of the horizon, or any 
circle parallel therewith. For example : *Abd al-'AK Barjandi, in big Commen- 
tary on tho Prolegomena to Ultigh Bog's Tables, defines tho Khatt Nisf an-Nahar, 
or meridian line, as tho section common to the plauo of tho circle of the meridian 
aud that of tho horizon, oithcr rational or sensible. 
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*U*dl k*jt L^L "lino of tho midst of heaven/' 1 also called tlio 

Khatt Nisf an-Nahar .L*H u^LaJ la>- " lino of midday :" this 
latter appellation is, however, moro strictly employed to signify tho 
portiou of tho lino, D h, above the horizon ; tho lower portion, h c, 

being termed tho Khatt Nisf al-Lail Jjdll lJLo) la^ " lino of 

midnight," or tho Khatt Watad al-Arz .iiW Jj. L>- "lino of 

tho pivot of tho earth," or tho Khatt az-Zawril JUjll L^- " lino 
of tho going down (of tho sun)." Tho lino II G at right angles to 
D P e y is a portion of tho horizontal diameter, called tho Khatt al-Istiwa 

*LL*5!l krv. "straight," or "level line," or tho Ufk al-Istiwa 
'IJLsDI (ji\ " right," or " straight horizon." This straight horizon 

is also named tho Khatt al-I'tidal JLvlc^l Lu^ "line of equality," 
i.c, t " tho lino of tho equinoxes/' and very frequently tho Kliatt Wasat 
al-Mashrik wa al-Maghrib L-J-iU j Jj/i^U h*** L^- " lino of tho 
midst of tho East and the West ;" tho lino II G, if produced to I y , would 

be termed tho Khatt al-Mashrik ri.uW kr^ " lino of tho East ;" 
tho remaining half, not shown on tho quadrant, being tho Khatt 
al-Maghrib CJyiU Lr>- " lino of tho West." Of theso two 
diameters, tho perpendicular represents tho solstitial coluro and tho 
meridian ; tho horizontal, tho coluro of tho equinoxes, and tho lino of 



j1^aS\ ujLx) 'xJAd -JL*> \^y^* u±*^jJJ5~* (J*^ jW^ <— i^3 L^ 
^ j\^>i\ t-jL^j ^io-o cA^* \jCJj*jZ*,* J*^i j ^Jb3L>~ ^ji\ -.\ix*j ^ 

It must bo understood, however, that tho word Khatt docs not mean the line of 
intersection as such, but that it is merely an accidental name of a circle of tho 
projected sphere, where the projection of such circle happens to bo also the inter- 
section of its piano with tho circlo of projection, Tho European authors used tho 
word line in tho same sense. 

1 The circle of tlio midst of the apparent heaven is defined by 'Abd al-'Alf 
Barjaudi as a great circle passing through tho poles of tho ecliptic and those of tho 
horizon : 

\J\ d,«tf *£)j&\ ^LiIm L--J23 j Jj\ L^ioJU <t£ <^-dac 'xj\jj 

c^w\ 7rJL/^ <&k^* ^^^ 
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intersection of tho planes of tho equinoctial, and of tho prinio vertical 
with that of tho horizon. Tho point P, whore tho lino IT. G> if produced, 
and tho lino D JPe would intersect, is tho North Pole. Wo now come 
to tho three circles, of two of which a quadrant only is traced, and of tho 
third, a semicircle JT/i, forming tho inner portion of the arc of tho 
shadow, is a fourth part of tho Tropic of Capricorn, or tho Madar rris al- 
Jadi ^j^JI tuj\ j jliX* "circlo of tho head of Capricorn," sometimes 

called Al-Munkalah ash-Shatawi ^X^J! < JjuJ,|. L O is a 

quadrant of tho equinoctial, or the Madar Awwal al-Hamal wa-Awwal 
al-Mizifn ^IjjjJ Jjjj J^JI Jjl jt J^« " circle of tho beginning 
of Aries and tho beginning of Libra/' otherwiso termed tho Madar 
Has al-Hamal J^oJI \j*Aj \\^* " circlo of tho head of Aries," 

tho Mu'addal al-Lail wa an-Nihar A^jJl * JtA^ J 1 ^* " I^ aco °f 
equalization of night and day," or simply tho Mu'addal an-Nihar, and 
tho Dairah ai-1'tidal JtjuLcil! iylj " circlo of equality." Tho semi- 
circlo M m is tho half of tho third circlo, viz., tho Tropic of Cancer, 
or tho Madar llris aff-Saratrin ^Hj^JI U"\j j\&* " circle of tho 
head of Cancer," sometimes called Al-Munkalab as-Saifi l^JjuJJ 

Ju^JI " tho summer placo of turning." Noxt are. tho Mukantanit 
GL^LLAiU "bridges," N n 11 n, which aro tho almucantars, or circles 
parallel with tho horizon. Tho first almucantar, N h, which passes 
through tho points whore tho equinoctial cuts tho straight horizon, 
is called tho Ufk ( j}\ " horizon," or tho Ufk al-Mashrik wa 
al-Maghrib C-jy^Ll * ,j»Ml /*jt " horizon of tho East and tho 
West." Tho Ufk is tho true or astronomical horizon, which separates 
tho upper from tho lower hemisphere, so that all that is above it is 
visible at tho placo for which the projection was constructed, and all 
below it hidden. Tho portion that is abovo it, both in reality and in 
tho projection, is called Fauk al-Arz ^J>ji\ .j.i "above tho earth;" 
that which is under is termed Taht al-Arz ^JiS l^osT 1 " below 
tho earth." Tho arc N O h is tho portion of tho Ufk called tho 
Ufk al-Mashrik r*Ji\\ /j:il " horizon of tho East;" the point G is 
termed tho Nuktali nl-Mushrik ■•• Al»! A'kp.) " East point ;" the 
corresponding portion and point on tho west side of tho meridian line, 
not shown on this instrument, aro called the West horizon and West 
point. Tho two points aro sometimes called tho Mashrik al-1'tidul 
JIiXjIcM /sj&s* " East of tho equinoctial," and Maghrib al-J'tidal, 
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JLC^I UJjk* " West of tlic equinoctial," that is, the equi- 
noctial points. Tho centre of tho almucantars, Z, within tho arc 
j\ r G ft, is tho zenith, and is called tho Samt ar-llds iuj\)\ l^«a~s 
"direction of the head," or tho Kutb al-Ufk ji% ^Jjtf « polo of 
the horizon." From tho Ufk to the Samt ar-lliis tho division is into 
00 decrees. Astrolabes aro classed by tho number of almucantars 
which aro traced : whero there aro ninety circles, comprising tho 

II f k, the instrument is called Tamm *\j " perfect/' " complete," or 
"solipnrtite;" where there arc forty-five circles, it is termed Nisfi J^u 
"bipartite;" tho Thulthi yj "tripartite," contains thirty circles; 
and so on until tho decempartite. The almucantars on our quadrant, 
.N" n n it, aro of tho third description, or tripartita, Micro being a 
separate circle for every three degrees, numbered threo and threo 
from 3 to 3G within tho Tropio of Capricorn, from iV to I ; and then 
from 3G to 90 on the outside of tho meridian lino, from I to Z ; 
thenco from Z to h they are numbered, still outside tho meridian 
line, six and six, from 00 to G. Tho almucantars n n n, within tho 
Ufk, aro termed tho Mukantarat til -I r Ufa cUjjW c^\JaJ&« 
"almucantars of altitude," and these aro the only ones usually found 
in astrolabes. But there are other almucantars occasionally but 
very rarely inscribed, which aro placed below tho horizon, and aro 
called tho Mukantarat al-Inhitat LUasrSI <-'u\ Ula^ " almucantars 
of declination." These, O o o o, aro traced in tho present instrument, 
within tho Tropic of Cancer, three and threo, beginning from tho 
Ufk, or true horizon ; tho numbering, outside the meridian line, is 
by sixes, from G to 30 ; tho last number is 33, which brings tho 
almucantars of declination almost to that which is equal to the 
latitude of tho placo for which tho projection was constructed, 
which would bo a straight, lino parallel with tho straight horizon. 
Outside the Ufk, at its eastern extremity, between iV and (7, tho 
latitude is written, viz., "For tho latitude- 33° 27'." This latitudo 
is that of Damascus, for which place tho instrument was constructed. 1 
The Suniut LZJy^i "ways," "directions," G g g g next claim our 
attention; they arc tho azimuths, or vertical circles, and aro traced ten 
and ten, above the earth within tho horizon, and below tho earth as well, 
within tho Tropic of Cancer. The arc G Z is called tho Awwal 

as-Smnufc eJ^udl Jjl " first of tho azimuths," or the Dairah al- 

1 Eastern geographers vary very much in tbeir statements of the latitude of 
Damascus, but the latitudo as given ou the quadrant is correct. 
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Ma8hrik wa al-Maghrib C-^yU^ • .j^U *ylj "circle of the East 
and tho West ;" it is the prime vertical. The azimuths aro not 
numbered. The aro G I is the portion of tlio zodiac above tho 
straight horizon, when tho head of Capricorn is in apposition with tho 
southern extremity of tho meridian lino; tho arc O M is tho 
remainder of the zodiac when in a reversed position. In both these 
arcs each sign is divided into thirty degrees, marked by threes ; tho 
signs aro not indicated by writing as is usual on the 'Ankabut or fteto 
of an astrolabo. Tho aro Q q, distinguished by being dotted, is tho 

Khatt al-'Asr ^^\ k^ " lino of tho afternoon," or time of 
afternoon prayer. 

This completes the description of the lines and circles on this face 
of tho instrument ; but in addition to these there are set down various 
fixed stars, with their names and right ascensions, as follows : — 
I. llijl al-Jauza \\^\ Jirj-j for Kijl al-Jauza al-Yusra Jb>-j 
Li T / wjJ \j^\ "tho left foot of Jauza," 160° 38' (/3 0rionis; ltigcl ; 
lligel Algcuzc). II Jabhah al-'Akrab l-jJLJ <L>j>- " tho forehead 
of the Scorpion," 321° 47' (ft and w Scorpii). III. Matn ^J^ 
for Matn al-Faras ^iH Xo " the back of the horse,' 1 G7° 47' 
(a Pogusi ; Markab). IV. Al-Fard j^ll " the solitary ono,V 228° 48' 
(« Ilydroo; Alferd; Cor Hydno). V. Jasad Kitas ^j^LjJ wW>- "tho 
body of tho Whale," 109° 7' (f Ccti ; Batan Kaitoz). VI. Ad-Dulfin 

^.KdjJl "tho Dolphin," 30° 37' (ft Dclphini). VII. ]3ula v jJj "the 
Glutton," 32° 28' (« Aquarii. n, », c, Aquarii form the 23rd Lunar 

Mansion). VIII. At-TilYr JM "tho Bird," 18° 40' (« Aquilao). 
IX. Shamali az-Zabih J\&\ ^JUwi> " the Northern (star) of tho 
Sacrificcr," 25° 2G' (a Capricorn!, a and ft Capricorni form the 22nd 
Lunar Mansion). X. Suhail Jj^ "tho star Can op us," 181 58' 
(aNavis). XI. Fam Hufc c^y>- *i for Fain al-Hut CLJjcJI *j 
"tho mouth of tho Fish," 805° 59' ( a Piscis Australia; Fomalhaut). 
XII Yamaniyah a)^ for Ash-Shi'ra al-Yamaniyah ajol^J\ l jjC^\ 
" tho Dog Star of Yaman," 184° 10' (<* Canis Majoris ; Sirius). 

Tho small projecting plates 11 R aro the pinnules j they aro 
parallel ono to tho other, and their height slightly exceeds their 
width ; they are called tho Libnatan ^LojJ " the two tiles," and 

sometimes tho Daflatan ^\jjd " the two boards of a book," or tho 
Iladafan .AivX.fo tl the two archers butts." Through each of these 
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pinnules is bored a small aporturo or Tliukbah <uiu " hole/' for 
observing the celestial bodies : tho two boles together aro called tho 
Thukbntan al-Irtifa cliJjW ^\l>Ju "tho two boles of altitude," 
tho lino joining tho centres of tho two apertures is parallel to tho 
piano of tho instrument. Lastly, S is tho Muri ^ ^ " index," or 
tho plumb lino. 

Tho following inscription is inlaid in silvor at T y — 

{jj^ij Jo^-w ,jJ ^*>M {J»*iJSi ^-^1 +~>J t J**x 1/ 

" Constructed for tho uso of tho Shaikh Shams ad-Din Bon Sa'id, 
the Chief of tho Muazzins in tho Jami' al-Umawi (tho mosquo of tho 
descendants of Umayyah 1 ), in tho year 735 (a.d. 1334), by 'All Ben 
ash-Shinnl)." 

At U tlioro aro tho words : — 

" Engraved by Muhammad Bon al-Ghazuli." 
Thero arc some words scratched in tho spaco between D and tho 

lower Libnah 72, which have been so eflaced as to be illegible. Thoy 

evidently did not form any part of tho original inscriptions, and aro 

quite unimportant. 

Tho second faco of tho instrument, with its inscriptions, presents 

the series of sines fouud in tho species of quadrant called tho Rub' ad- 

Dastur ,Juou\J! Oi "Quadrant of tho canon." C is tho Urwah 
with its appendages. Tho arc 6 /is tho arc of altitude, and is divided 

1 This mosquo is sometimes called the JfimP Banf Umayyah, and is tho most 
remarkable of all tho mosques in Damascus, both on account of its vast sizo and 
its architecture. Some authors say that it wns built by the Emperor Hcraclius ; 
by others it has been considered to have been tho work of the bishops of that Seo. 
It appears to be generally acknowledged that it was formerly the church of St. John 
of Damascus. It was entirely rebuilt by tho Khalifah Walid Ben 'Abd al-Malik 
in a. n. 9(» (a.d. 714), and has sinco then borne tho iinmo of tho mosque of tho 
descendants of Umayyah. In tho centre of tho mosquo there is a tomb containing 
tho head of tho martyr St. John, son of Zachariah ; a relic equally venerated by 
Christians and Muhammadnns. In tho account of Damascus translated from tho 
Kit.-tb JUnnrisik al-IIajj by M. Bianchi, and inserted by him in tho second volume 
of the Memoirs of the Geographical Society of Paris, p. 113, et seq., thero [is a 
most interesting description and history of the Jumi' al-Umawi. The author of 
the Kitab Manasik al-IIajj states, that when he wrote, in a.ii. 1003 (a.d. 1C82), 
there were uo lesg than aoventy-fiYp Muazzins attached to this mosquo. 
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into 90 degrees, numbered both ways by fives, each degree being 
further divided into two parts. Tho horizontal boundary line, or 
radius c f\ is tlio whole sine; tho perpendicular radius cb is tho 
cosino. Each of theso extrcmo radii is divided into 00 equal parte, 
numbered by fives both ways, each part being divided again into two, 
thus forming 120 divisions of each radius. From eacli radius 
60 parallels or sines are drawn to tho arc of altitude : thoso parallel 
to tho whole sine being termed Mankus iwAJ^ " inverted;" thoso 
parallel to tho cosino Mabsi'it LaauJ^* "extended." Every fifth sino 
in tho present instrument is inlaid with copper. In largo instruments 
tho sines aro drawn from each degroo of tho arc of altitude both ways, 
i.e., perpendicular to each extrcmo radius of tho quadrant, tho sines 
both Mankus and Mabstit being of course 90 in number, and dividing 
cither radius into 90 unequal parts, in which caso tho quadrant is 
tormed nonngcsimal ; but in small instruments this is impracticable, 
sinco towards tho extremities of tho arc tho divisions would become so 
mi nu to as to be undistinguishablo. Quadrants, where tho sines aro 
drawn from the radii to the arc, as in tho present instance, are called 
sexagesimal. Tho three arcs, cf, d d f and e c, (the first two of which 
aro inlaid with silver, and tho last with gold,) appear to bo inscribed 
as a convenient method of reading sines ; tho arc cf to a radius of GO'', 
and to a diameter of G0° ; tho arc d d to a radius of 24° ; and tho aro 
e e to a radius of 40°. * 

In tho spaco markod G is tho word Al-Jaib { ^x-\J! " sine," 

inlaid with silver. At A is tho word al-A'zum Jic })| "greatest," and 

at B tho word KulH K "total," also inlaid with silver. Tho word 
al-Jaib requires no explanation, tho other two havo reference to tho 
obliquity of tho ecliptic. Tho terms al-Mail al-A'zam Jic v J^ ^Uil 

" greatest obliquity," or al-Mail al-Kulli A£)\ Jjjj " total obli- 
quity," signify tho greatest distanco between tho equinoctial and tho 
ecliptic, measured upon the solstitial coluro. 3 



» Sco, however, M. L. A. S(5dillot*s remarks in the Me*moircs prc*scntc*s pnr 
divers savants h l'Acarfdtiiio Uoyulo dos Inscriptions, Ire Srfrie, Tonic I., pp. OH, 
72, 04, 00. It seems possible, from what is there written nml quoted, that tho arc 
c/is thnt of tho sixth unequal hour; d d that of the obliquity of the ecliptic ; and 
e e that of the 'Asr. 

2 These terms appear to havo been used, not only because they indicate the 
sun's greatest declination, or obliquity of the ecliptic, but also in distinction from 
the Mail nl-Awwal JjW Jj^ "the first obliquity," and tho Mail ath-Thaul 
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At c, tho centro of the quadrant, thcro is a hole pierced, which 
contained a portion of thread when tho instrument camo into my 
hauds, and from which no doubt depended a Muri, or plumb lino, 
applicable to this second faco of the quadrant. Thcro is also a similar 
perforation at b t which was possibly for tho introduction of a third 
Muri, but there are no vestiges of it remaining. 



jUJl JiXc " *he second obliquity.*' 'Abd al-'Alf Barjandl, in his Commentary 
on tbe Prolegomena of Ulugh Beg, defines the Mail al-Awwal as the arc of a circlo 
of declination, comprised between a definito portion or point of the ecliptic and tho 
equinoctial iu tho nearest direction ; tho Mail ath-Thrini as tho arc of a circlo of 
latitude, comprised between tho aforesaid point and tho equinoctial in the nearest 
direction ; and tho Mail al-Kullf as the arc of a circlo passing through the four 
poles (i.e., of tho world, and of tho zodiac — the solstitial colure) comprised between 
the ecliptic and the equinoctial in the nearest direction. 

i\AJj£ y>- (jT Jjl Jjvt \j <jT t-~>ji\ C-JU- jl fcX-wb j\$j\\ J«J^ 

Cj-OU- j\ j\$A\ Jjotc j *rlH^\ kb** \jH^° ***j\ M^^ *A* 

The first and second obliquities, when rcfcrriblo to tho same point of the ecliptic, 
form tho two sides of a spherical triangle, having for its base an arc of the equi- 
noctial, and for its apex tho given point of tho ecliptic : both obliquities havo tho 
same maximum, viz., tho total obliquity. 
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